We have surveyed 401 color selected IRAS sources in the Galactic disk in the SiO J = 1-0 v = 1 and 2 maser lines at 43 GHz, resulting in 254 (239 new) detections. The observed sources lie mostly in a strip of the inner Galactic disk with boundaries −10
Introduction
Observations of OH 1612 MHz and SiO maser sources (te Lintel-Hekkert et al. 1991; Jiang et al. 1996; Sevenster et al. 1997) provide basic radial velocity data for stars throughout the Galaxy with an accuracy of a few km s −1 . The accumulation of radial-velocity data is useful for studying the rotation of the inner and outer parts of the Galaxy (Nakashima et al. 2000(; Nakashima, Deguchi 2003a) , and complements the radial-velocity data based on the HI and CO gas. At visible wavelengths, these data are difficult to obtain because of interstellar extinction in the Galactic disk. In particular, the radial velocity data can be used to obtain the pattern speed of the Galaxy without appealing to dynamical models (Debattista et al. 2002) .
The SiO masers arise mostly in the circumstellar envelopes of mass-losing evolved stars in the Asymptotic Giant Branch (AGB) phase (or occasionally the post-AGB phase), which are intrinsically bright in the near-and midinfrared regions. Though many surveys have been made during the last decade in SiO and OH, a considerable number of candidate stars for masers in the inner part of the Galactic disk have not previously been observed. The present paper aims to improve the radial velocity data in the sky areas where the maser surveys have been relatively poor.
Though a large number of OH 1612 MHz objects have been detected in the area |l| < 45
• and |b| < 3
• (Sevenster et al. 2001 ), SiO maser sources have not been the sub-[Vol. , ject of deep searches [except for Izumiura et al. (1999) , and Deguchi et al. (2000b) who looked at objects having a relatively narrow infrared color range]. A comparison of variables detected in SiO with those detected in OH 1612 MHz at the Galactic center (Imai et al. 2002; Deguchi et al. 2004 ) revealed that OH 1612 MHz objects tend to be of longer period than those detected in SiO; in the period range between 200-500 days, the detection rate of SiO is triple that of OH. This fact indicates that the SiO maser samples are weighted towards stars with smaller mass than the OH maser samples, based on the observed increase of mass with period for Miras (e.g., Feast 1996) . In addition, the OH 1612 MHz sample always involves some contamination by young objects associated with star forming regions (SFR), and therefore molecular clouds, even though they have doubly peaked line profiles (Caswell 1999) . These might bias the radial-velocity statistics to some degree because Galactic gas dynamics are considerably different from stellar dynamics (see, for example, Binney et al. 1991) . In this sense, the SiO maser radial-velocity sample can rectify such a bend for studying Galactic dynamics. Furthermore, in previous surveys (for example, Nakashima, Deguchi 2003a) , the overlap of objects with SiO and OH 1612 MHz was only 1/3 of the detected objects. Therefore, it is useful to increase the number of SiO detections to enlarge the sample.
Apart from the fact that SiO maser observations of color-selected IRAS sources provide basic data on radial velocities, they show with certainty that these objects are O-rich mass-losing evolved stars. Though classifications of IRAS point sources have been made using IRAS low resolution spectra and IRAS colors (Kwok et al. 1997) , the natures of some of the faint objects with red IRAS colors remain uncertain, i.e., as to whether they are evolved (AGB/post AGB) stars or young stellar objects. IRAS colors or even IRAS low resolution spectra (LRS) can often be insufficient for this purpose (for example, LRS class=1n or 3n objects; Olnon et al. 1986) .
In this paper, we present the survey data with minimum interpretation. We have now accumulated a large amount of SiO data (403 objects during the past 8 years of observations); some objects have turned out to be quite interesting. About 85 percent of the objects in the present paper are in the area −10
• < l < 40 • and |b| < 3
• because the surveys were made as a backup program during two other long-term projects looking towards the Galactic center.
Observations
Simultaneous observations in the SiO J = 1-0, v = 1 and 2 transitions at 42.122 and 42.821 GHz, respectively, were made with the 45-m radio telescope at Nobeyama during the period 1997 January-2003 May. We used a cooled SIS mixer receiver (S40) for the 43 GHz observations and accousto-optical spectrometer arrays, AOS-H and AOS-W, having bandwidths of 40 and 250 MHz. The effective velocity resolution of the AOS-H spectrometer is 0.3 km s −1 . They cover the velocity range of ±350 km s −1 , for both the SiO J = 1-0 v = 1 and 2 transitions, simultaneously. The overall system temperature was between 200 and 300 K, depending on weather conditions. The half-power telescope beam width (HPBW) is about 40
′′ . The antenna temperature (T a ) given in the present paper is that corrected for the atmospheric and telescope ohmic loss but not for the beam or aperture efficiency. The conversion factor of the antenna temperature to the flux density is approximately 2.9 Jy K −1 . We employed the position switching mode. Further details of SiO maser observations using the NRO 45-m telescope have been described elsewhere (Deguchi et al. 2000a) , and are not repeated here.
The sources observed in this paper were mainly selected according to the following criteria:
1. IRAS sources in the narrow color range, 0.0 < C 12 (= log(F 25 /F 12 ) < 0.1, in the area, 25 • < l < 40 • and |b| < 3
• , where F 12 and F 25 are the IRAS flux densities at 12 and 25 µm. The surveys of these sources were made during the 1997-1999 long-term observations of IRAS sources in the Galactic disk (Izumiura et al. 1999) . 2. The IRAS sources in the color ranges, −0.1 < C 12 < 0.0 and 0.1 < C 12 < 0.2, in the area, −10 • < l < 40
• . These sources were observed in the 2001-2003 winter-spring seasons during the longterm SiO maser survey of large-amplitude variables in the Galactic center (Imai et al. 2002) . The observed positions were the MSX 5CG source positions (Egan et al. 1999 ) within 20 ′′ of IRAS sources, but were selected according to their IRAS colors for consistency with the previous surveys.
The criteria that were used after 2000 effectively exclude some young stellar objects in dust clouds; they are very often clustered and the MSX images frequently resolve those for which the IRAS catalog gives only a single strong source. Furthermore, the later-half survey after 2000 was limited to relatively bright objects (F 12 > ∼ 5 Jy). In addition, from time to time, we observed objects at higher galactic latitudes (|b| > 10
• ) where the surveys were formerly incomplete. These sources were mostly observed as backups during poor weather conditions, such as when strong wind or thick cloud hindered sensitive observations. Several low declination sources (δ < ∼ −30 • ) were also observed during conditions when a part of the antenna surface was covered with ice (but the weather was mostly clear). On such occasions, we could observe bright objects at very low elevation angles, which were normally not considered suitable.
In total, we observed 401 IRAS sources and detected 254 in the SiO J = 1-0 v = 1 or 2 transitions in the sky area −60
• < l < 60
• . The results are summarized in tables 1 and 2 for 254 detections and 147 nondetections, respectively. Previous OH/SiO observations are noted in the last two columns of table 1 as "y" (detection) and "n" (nondetection), with references. Among 254 detected sources, 239 are new SiO detections, and 183 were not detected before in either OH 1612 MHz or SiO maser lines. The distribution of the observed objects in Galactic coordinates is shown in figure 1 . As seen in this figure, about 85% of the objects (342 sources) were in the area −10
• . Of these, 216 are SiO detections, giving a detection rate of 63 %. Discussions of individual objects and the spectra of SiO detections are given in the Appendix. . Detection probability (top line graph) and histograms of flux density (lower three). The broken, solid, and dash-dot lines in the top line graph indicate the subsamples of objects with −0.1 < C 12 < 0.0, 0.0 < C 12 < 0.1, and 0.1 < C 12 < 0.2, respectively. The shaded and unshaded histograms indicate the SiO detection and nondetection, respectively. The detection rate for objects with 0.0 < C 12 < 0.1 appears to be lower than that for objects with other colors, but this is an observational selection effect (see main text).
sources. In this figure, we see a sudden decrease of objects at C 12 < −0.1. However, this is totally an observational selection effect, because the color-selection criteria were slightly different for the high galactic latitude stars (|b| > 3 • ) (because contamination to the IRAS 60 µm flux density by molecular clouds is negligible at the high latitudes; see Izumiura et al. (1999) ), In the Galactic disk area, l < 40
• and |b| < 3 • , contamination of the IRAS 60 µm flux density by dust clouds causes an increase of SiO detectable objects at C 23 > 0, which is a region not populated by AGB stars (van der Veen, Habing 1988) . This is well known and discussed in various papers (Izumiura et al. 1999) . Figure 3 shows a comparison of SiO detection rates in the subsamples of the color ranges, −0.1 < C 12 < 0.0, 0.0 < C 12 < 0.1, and 0.1 < C 12 < 0.2. Apparently, the detection rate for objects in the color range 0.0 < C 12 < 0.1 is lower than the detection rates for objects in the other color ranges. However, this is due to a selection bias in the sources that were observed (The objects in IRAS color range 0.0 < C 12 < 0.1 were selected and observed before 2000, when the MSX catalog was not available, while those in the IRAS color ranges, −0.1 < C 12 < 0.0 and 0.1 < C 12 < 0.2 were selected after 2000, making use of the MSX catalog). The positional accuracies of the MSX sources (∼ 3 ′′ ) were much improved over those of the IRAS Point Source catalog (∼ 10 ′′ ). Furthermore, the known young stellar objects are excluded (using the SIMBAD database, MSX images, and 2MASS images) in the observations after 2000. Thus, because of the improvements in the source selection and positions, we have SiO detection rates as high as ∼ 80 % for the objects in the range −0.1 < C 12 < 0.0 and 0.1 < C 12 < 0.2.
Discussion
Note that the present SiO survey was made with pointed observations and is not an unbiased survey as is the case with the OH 1612 MHz survey (Sevenster et al. 2001) . A possible bias in the detection rate may be caused by the source selection process using two different catalogs (IRAS and MSX), as noted in the previous section. Nevertheless, the present SiO maser sample is large enough as a basic database of radial velocities of evolved stars in the inner Galactic disk. With the above caution in mind, we discuss the radial velocity data.
l-v diagram
The left panel of figure 4 shows a longitude-velocity diagram for the SiO detected sources in this paper (open circles). For the purpose of comparing this figure with the OH l-v diagram (right panel), we added 277 SiO detected sources (squares) within the color range, 0.0 < C 12 < 0.1, in −10
• < l < 25 • and |b| < 3
• from previous papers (Izumiura et al. 1999; ; Deguchi et al. 2000a; Deguchi et al. 2000b ). The addition makes the total number of SiO detections 493, similar to the total number of OH 1612 MHz detections (583 in the same region). The l-v diagrams are overlaid on the CO J = 1-0 map (Dame et al. 2001) , which gives an approximate idea of the range of velocities due to the Galactic rotation.
The overall patterns in the SiO and OH l-v diagrams resemble each other: the SiO l-v map (figure 4) exhibits two areas with no detections which are indicated as ellipses H1 and H2. The same empty regions can also be seen in the OH l-v diagram (the right panel of figure 4) [also in the 86GHz SiO l-v diagram of Messineo et al. (2002) ]. The presence of such vacant regions in the l-v diagram seems to indicate that a spatial density of IRAS sources is considerably low in inter-arm regions (for H1), and also irregular even in spiral arms (for H2), though the IRAS source density, when integrated on the line of sight, does not vary much along longitude.
Furthermore, we can recognize subtle differences between the two panels; the SiO sources seem to avoid the 3 kpc arm feature, which is shown as the broken line in the left panel of figure 4, but this void does not seem to appear strongly in the OH map (right panel). In addition, the OH distribution seems to correlate strongly with the molecular ring feature which extends approximately between (l,V lsr )=(10 • , 35±25 km s −1 ), whereas the OH l-v diagram exhibits a high density of detections at the same region. However, it turns out that the impression is not correct; we count, in fact, the SiO sources, 18204−1344 (=IRC −10414), and the other three (18162−1422, 18182−1447, and 18187−1430 , detected by SiO in Messineo et al. (2002) ) falling in this spatial and velocity range. These are simply dropped from the present survey list due to color-selection criteria, and not shown in figure 4 .
The filled triangles in the OH l-v diagram (the right panel in figure 4) indicates OH 1612 MHz double-peak sources without NIR counterparts within 5
′′ of their positions. More than half of these objects are considered to be gas clouds in star forming regions (not evolved stars), which often emit dominant OH 1665 MHz masers (of course, not all of them necessarily follow this rule ; Caswell 1999). We can see that these filled triangles (SFR candidates) are concentrated strongly along the molecular ring feature in the right panel of figure 4 (and with the nuclear disk, which is in the range |l| < ∼ 1
• and |V lsr | < ∼ 200 km s −1 ). The sample of OH 1612 MHz sources with doubly peaked spectra involves a variety of objects: AGB and post-AGB stars, planetary nebulae as well as gas clouds in star forming regions (Caswell 1999) . On the other hand, the SiO sample involves purely AGB stars (very few post-AGB and young stellar objects). It is well known that the gas dynamics differs considerably from the stellar dynamics in the Galaxy (e.g., Binney et al. 1991) . Counting the OH 1612 MHz objects without NIR counterparts in the 2MASS database, we estimate that more than 10 % of the Sevenster et al. (1997) 's OH 1612 MHz objects are likely to be gas clouds in SFRs (of course, the percentage is somewhat uncertain, depending on the color selection criteria and the limiting magnitudes in the NIR bands).
Therefore, we concluded that the OH and SiO surveys are looking at slightly different (stellar) types of stars. Especially, exclusion of SFR OH 1612 MHz sources from the OH sample is crucial when making comparisons between the OH and SiO samples.
2MASS identifications of IRAS sources and estimation of distances
Identifications of IRAS sources with 2MASS nearinfrared objects were made in terms of H − K colors and K magnitudes (see detail in Deguchi et al. 1998) . Table  4 gives a summary of the identifications of the IRAS sources with SiO detections, listing IRAS name, MSX 5CG name, right ascension and declination in J2000, J, H, and K magnitudes, blending flag, and the distance from the Sun. Near-infrared identifications of the IRAS sources were made successfully for all the objects except (Izumiura et al. 1999; Deguchi et al. 2000a; Deguchi et al. 2000b ). The OH data (right panel) were taken from Sevenster et al. (1997) and Sevenster et al. (2001) , and open circles and filled triangles indicate the objects with and without NIR counterparts. The places where SiO masers are absent, H1 and H2, are indicated by thick ellipses. The broken lines indicate the 3 kpc arm.
one (IRAS 17525−2506) . The distances were calculated from total infrared fluxes, which are obtained from J (1.25 µm), H(1.65 µm), K S (2.16 µm) magnitudes and IRAS 12, 25, and 60 µm flux densities, assuming a constant stellar luminosity of L = 8 × 10 3 L ⊙ . A standard model for the dust extinction distribution (Unavane et al. 1998 ) was used to get the extinction correction in the galactic disk [see Deguchi et al. (1998) in detail]. Plots of J − K and K against H − K of the identified objects are shown in figure  5 , where the broken lines in the left and right panels indicate the expected J − H and K magnitude variations due to interstellar and circumstellar extinction, respectively. The squares in the lower-left indicate the position of an M6 III star without extinction (at a distance of 8 kpc in the right panel). In the left panel, most of the points (except stars with low photometric quality which are indicated with open triangles) fall near the broken line as expected. In the right panel, most of points fell below the broken line, suggesting that the distances of these stars are smaller than 8 kpc.
Using the distances that we obtained, we mapped the positions of the SiO detections on the galactic plane (in the first quadrant), as shown in figure 6 . Because the present SiO data are rather limited in their longitude and color ranges, we added previously known SiO detected objects (squares) within l < 70
• from previous papers (Izumiura et al. 1999 , Nakashima, Deguchi 2003a . A spiral model (figure 1 of Taylor, Cordes 1993), which indicates spiral arms and HII regions, was overlaid on the figure. We can recognize large concentrations of sources, one in the area around (3, 0.5) and the other near the line connecting the points (5, 3) and (0, 8) . The latter concentration of sources corresponds to the Bulge bar, and has been discussed previously (for example, Dwek et al. 1995; Nikolaev, Weinberg 1997) ; this feature was already recognizable in the smaller sample of narrow C 12 color range objects (see figure 6 of Deguchi et al. 2002) . The other concentration of sources, around (3, 0.5), is located near a dense area of HII regions, corresponding to the "molecular ring feature" in the l-v diagram (Dame et al. 2001) . Note that no large concentration was found towards the "3 kpc ring" feature except for the starting point of the feature around (4.8, 1), which corresponds to the tip of the Bulge bar. [Vol. , 
Pattern speed of SiO maser sources
From the SiO radial-velocity data, we can calculate a pattern speed of the Galaxy without, in principle, the use of dynamical models (Tremaine, Weinberg 1984) . However, because we are seeing the Galaxy in the edgeon direction, the method of computation must be modified from the original (Debattista et al. 2002) . Furthermore, because the present sample is not evenly distributed in longitude with respect to the galactic center, we used a direct method, which is described as follows:
We only consider projected quantities onto the galactic plane. With the pattern speed, Ω P , the surface density can be written as a function of time in galacto-centric coordinates as σ(t, r, φ) = σ(0, r, φ − Ω P t). The derivative with respect to time, ∂σ/∂t, can be replaced by −Ω P ∂σ/∂φ in the continuity equation, leading to a pattern speed
where the bar indicates the surface integral over the disk area concerned. By Gauss's theorem, the surface integral can be changed to the integral along the curve enclosing the area. To make use of the present observed data, which are discrete quantities in density and velocity, they have to be made continuous. For this purpose, we approximate the discrete density/velocity profile by a sum of Gaussianshape profiles as follows
and the velocity fields by
where the summation must be taken over all the sampled stars with known radial velocities. In this process, a smoothing parameter, a, is required to bridge vacant parts of the density profile in the concerned area (keeping
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fig6.eps The objects at |b| > 10 • are indicated as circles with crosses.
The sun is at the origin (shown as ⊙) and the galactic center is at (8,0). A spiral model of the Galaxy (Taylor, Cordes 1993) is overlaid (thin curves for spiral and thin filled circles for HII regions). [Vol. , as close as the true density as possible). We show later that the pattern speed that we obtain does not depend strongly on this parameter when 0.2 kpc < a < 0.5 kpc.
In the first quadrant of the Galactic plane, we took four fan-shape areas between radii 1 and 2.5 kpc, 2.5 and 4 kpc, 4 and 5.5 kpc, and 5.5 and 7 kpc for integration, as illustrated in figure 7 . The inflowing and outflowing mass fluxes at the boundary must be computed. For computing the inflow rate at l = 0
• , we assume that all the particles at l = 0
• move with a tangential velocity of v t = 220 km s −1 (because tangential velocities of the particles are unknown), which corresponds to the galactic rotation (with a flat rotation curve). This assumption is satisfied only in an approximate sense. Moreover, we assume that the mass inflow rates at the l = 70
• boundary are negligibly small. We used 547 (216 from this paper) SiO detected objects with color −0.1 < C 12 < 0.2 in the strip −10
• < l < 70 • and |b| < 3
• . The luminosity distances were calculated by the same method for all the sources. Because the present sample involves objects with distances mostly below 7 kpc, we integrate only over the surface areas between 1 and 7 kpc.
Next, we calculated the inflow and outflow rates on the inner and outer arcs (for example, on arc BI and JA, in figure 7 ) of the fan-shape area ABIJ from the observed radial velocities (from equations 2 and 3). Adding the inflow rate from the l = 0 boundary (for example, the line AB), and dividing them by the average density differences at the boundaries (the denominator in equation 1), we obtain the pattern speeds in the four fan-shape areas between 1 and 7 kpc. The results are shown in figure  8 . The lower panel shows the pattern speed in each fanshape area between D = 1 and 7 kpc. The pattern speed obtained between 1 and 5.5 kpc for a = 0.4 kpc (the area, BEFI, adding the 3 separated fans into one) is
where the value between the parentheses is the root mean square deviation from the average in the three areas. We calculated the pattern speed for a = 0.05 kpc to a = 0.5 kpc in 0.05 kpc steps. The computed pattern speed varies from 19 (a = 0.25 kpc) to 32 (a = 0.05 kpc) km s −1 kpc −1 . Here, we take a positive pattern speed to be prograde to the galactic rotation. The variation of the surface density, σ, at l = 0
• as a function of radius is shown in the upper panel of figure 8 . When a > 0.2 kpc, the surface density seems adequately smoothed. When the smoothing parameter a is varied between 0.2 and 0.5 kpc, Ω P only changes between 19 and 24 km s −1 kpc −1 . Thus we consider that the value given in equation 4 is reasonable for the pattern speed of the SiO maser sources in the distance range D = 1-5.5 kpc in the present sample.
As shown in figure 7 , the pattern speed tends to increase with decreasing radius from the Galactic center, though the number of SiO sources sampled at large distances (beyond 6 kpc) is insufficient. The pattern speed of the area, ABIJ (D =5.5-7 kpc), approaches 60 km s gives the radius of co-rotation (to the galactic rotation) to be approximately 11 kpc, which is unreasonably large. However, a more recent hydrodynamic simulation with two pattern speeds (Bissantz et al. 2003) gives a good fit of the calculated gas pattern to the CO l-v diagram, resulting in ∼60 km s −1 kpc −1 and ∼20 km s −1 kpc −1 for the bar and spiral-arm pattern speeds, respectively. Thus, the tendency of the pattern speed to increase towards the Galactic center, which is found in this paper, can be interpreted as a manifestation of the two (inner fast and outer slow) pattern speeds for the Galactic bar and spiral arms. In this case, the corotation radius of the bar appears around 3.5 kpc and the radius of the inner Lindblad resonance of the two-armed spiral pattern around 3 kpc (Binney, Tremaine 1987; and see fig. 3 of Bissantz et al. 2003) ; this coincidence can possibly create the 3 kpc arm as described in Bissantz et al. (2003) . Though the pattern speed obtained in this paper does not depend on any dynamical models, the computation still involves several uncertain quantities such as the distances to the sources (we use luminosity distances), a mass inflow rate at l = 0
• given by a rotation curve (v 0 = 220 km s −1 ), and a value of the smoothing parameter (we took a = 0.4 kpc as a representative value). Fortunately, mild variation of these parameters does not change the pattern speeds by large factors. Thus, we believe that the pattern speeds presented in this paper are close to the true ones.
Conclusion
We have surveyed 403 IRAS sources in the galactic disk and obtained 254 (239 new) detections in the SiO J = 1-0 v = 1 and 2 lines. The detections of SiO masers in IRAS sources with unknown characteristics constrain them to be O-rich evolved stars. The SiO l-v diagram in the area −10
• < l < 40
• shows a lesser degree of concentration of SiO sources towards the molecular ring feature than does the OH 1612 MHz source l-v map, suggesting some difference of stellar type between SiO and OH objects.
We also identified all the SiO detected objects with 2MASS stars. We mapped the objects on the Galactic plane using luminosity distances based on the near-and mid-infrared flux densities. Combined with the radialvelocity data, we found the pattern speed of the SiO maser sources to be Ω P = 21 (±13) km s −1 kpc −1 between galactocentric distances of 1 and 5.5 kpc, and Ω P ∼ 60 km s 
Appendix. Individual Objects
We give SiO maser spectra for the detected objects in figures 9a-9p, and discuss individual objects here.
• 15060+0947 (=FV Boo) : This high-latitude star (b = 53.27
• ) exhibits an interesting double-peak emission profile in SiO lines in May 2003 (see top left in figure 5b) at V lsr = −8.3 and 2.1 km −1 ; double peak SiO maser sources are relatively rare. listed this object as a dead OH/IR star, in which the OH 1612 MHz maser emission declined. The previous OH 1612 MHz line detection of this star (Eder et al. 1988 ) was at V lsr = −16.3 and 1.8 km s −1 , resulting in a stellar velocity of V lsr = −7.1 km s −1 . Engels, Lewis (1996) detected the triply peaked H 2 O maser emission at V lsr = −13.4, −1.6, and 3.0 km s −1 , and Ita et al. (2001) detected SiO emission at slightly larger radial velocities in 2000 April, indicating a strong time variation. These facts suggest that this star is near the end of the AGB phase with varying mass loss rate.
• 16156−2837 (=V932 Sco) : This is a very bright star on the 2MASS K-band images (K = 2.78 (Becker et al. 1992; Sevenster et al. 1997 ) coincide with those of MSX5CG004.4181+00.0438 within 4 ′′ . A close look at 2MASS images toward this object and at the DENIS database give several faint red stars around the OH positions, which are equally dubious as candidates. SiO masing from this object is relatively strong (see figure 9d ).
• 17559−2848 (=V4336 Sgr) : This is a relatively strong IRAS source (F 12 = 29.3 Jy) with LRS class 25 (silicate emission). This is located in the Sgr I optical window and Glass et al. (1995) measured the period of NIR light variation of 557 d. OH 1612 MHz double peaks were detected (te Lintel-Hekkert et al. 1991; Sevenster et al. 1997 ) resulting in a stellar velocity V lsr = −39.1 km s −1 , which is consistent with SiO detection at V lsr = −40.0 km s −1 (present paper).
• 17599−2603: This object (MSX5C G004.4403-01.8761) is located close to the globular cluster, Terzan 10 (∼ 1.4 ′ ). Considering the distance of this glubular cluster (5.7 kpc; Harris 1996) , we cannot deny a possibility of this relatively strong middle-IR source (F 12 = 8.6 Jy) to be a member of this glubular cluster. Because the radial velocity of this glubular cluster has not been measured unfortunately, the SiO radial velocity (V lrs = 81.7 km s −1 ) cannot be used to judge the membership.
• 18038−1614 : The IRAS LRS class of this source is 14, indicating a featureless spectrum. However, we can see silicate emission features at 9.8 and 18 micron in the raw LRS spectrum (Olnon et al. 1986 ). The SIMBAD database indicates that this is a carbon star, but the detection of SiO masers (present paper) excludes such a possibility. Searches for the CO J = 2-1 and 1-0 lines and OH 1612 MHz emission were negative (Groenewegen et al. 2002; te Lintel-Hekkert et al. 1991; Le Squeren et al. 1992 ′′ the IRAS position, while the DENIS database gives 2 brighter stars with K = 8.70 and 8.72 at almost the same position. The difference in the K magnitudes between 2MASS and DENNIS can be attributed to a time variation. The SIMBAD assignment of this IRAS source as an A2 star, HD 169195 (more than 1' away from the IRAS position), seems inappropriate. SiO masers were detected for the first time in this paper and the previous OH search (te Lintel-Hekkert et al. 1991) was negative.
• 18417−0205 : Felli et al. (2002) classified this object (ISOGAL−PJ184418.5−020153) as a YSO candidate with confidence level 0. SiO masers were detected during this program. The DENIS K magnitude of the identified star is 8.68, and the 2MASS database gives K = 7.84 with H − K = 1.89, suggesting that it is a variable star. These facts are enough to conclude that this is an evolved object.
• 18588+0428 (=OH 38.101−0.125) : This source has been classified as a post-AGB star in the SIMBAD database. However, the detection of relatively strong SiO masers at V lsr = 52 km s −1 , which is consistent with the center velocity of the OH maser double peaks Sevenster 2002) , excludes the possibility of a post-AGB star. The IRAS LRS class is 39, indicating a silicate absorption feature at 9.8 µm. The 2MASS database gives a very red star (K = 8.57 and H − K = 3.29) near the IRAS position.
• 19093−3256 (=V342 Sgr) : This is a bright Mira (P = 372 d) with F 12 = 318 Jy and K = 1.3 located out of the Galactic plane at [(l,b) = (4.79
• ,−18.44
• )]. The SiO J = 2-1 v = 1 (Haikala et al. 1994 ) and J = 1-0 v = 1 and 2 masers (present paper) have been detected at V lsr = 40.8 km s −1 , which is consistent with the CO J = 1-0 radial velocity at V c = 37.7 km s −1 (Nyman et al. 1992 
